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Abstract ; A laser alignment measurement method based on a focusing objective and PSD is pro-
posed in order to solve the problem of mathematical model in traditional laser alignment meth-
od, which is complex and difficult to work out. Misalignment angle deviation and position de-
viation are acquired using relations between field of view and focal length of the optical system,
and the principle of similar triangle. The measurement principle is simple and easy solving.
The experiment results show that when position measurement range is 0. 5 mm~1.5 mm and
angle measurement range is 0. 047 7°~0. 143 2°, accuracy of position deviation measurement
and angle deviation measurement are 0. 035 mm~0. 207 mm and 0. 000 2°~0. 012 8° respec-
tively. Finally, error of accuracy is analyzed and a method considered for eliminating influence
of installation error is proposed, and a theoretical formula is given.

Key words:shaft alignment; laser alignment; angle deviation measurement; position deviation

measurement; focusing objective; PSD

Wi HHEE:2016-07-27; {&E HHI:2016-11-23

EETE  FIN R 2500 H (CXZZ220140609162846202)

TEH BN TR (1988—) W Wi N Al 4, RN F = RFE W 5T T4

E-mail . yz. zhangl @siat. ac. cn

WBIRAESE B H, (1981 —) B Ho Il SR BB 58 03, 0 A 0, 228 AT B0 BoR L A9 TAE .

E-mail ; yf. lu@siat. ac. cn



« 328 - RLFDE%: 2017,38(2)  FERSY, A LT REWHE S PSD BB X i I & J7 L F 5

515

PG T H R B R B R RO B AL
MY AL GE I R I R R 25 AE = K R AR il
FHGEAACES Clnn Bl fE A L 28 25 430 I 5 13 2% fig ik 3
0. 03 mm, MG X 42 A 2 3% 22 7T 35 0. 003
P8 Pruftechnik 2 &) 59 0O %) A0k
T A R e e ), S A EE PT LGS E) 1 pm H
eI BT B A LR S BOEXT
ARBFSEAE FE R AL B . H TR N ERE 2 00 T
WOE XS rf 8BS 43 A R B L B A LA OR
PRIXE = ST I UET Y, A SO — Rl T R A
Y145 PSD(position sensitive detector) {8 G %
e & 5 ¥ n] LA TR] I 58 BT AT i 25 R0 AR R i 22
DN o 12 VR AR F T A % O D R I
Jer BRI B TR AR A S T LS B ) il R Y
PR A

mm 4,

1 MERE

L1 fEEKEsEx R %

R GE I BOE X b R g BB R T M RS R
B WOL K G A% FEOL B R e ] — . 1A R
SYRBE R BT WOLIF B AL BRI AR . RBETE
360 VW N2 A~ 5% ff 75 i L R 47 N & (1) A 3k
BE R RS B 22 A D R AT TSR e o] A
2R A X HROIR 2 L I I B R i 22 T 6 R A%

SR HLAS B I A A
L2 BETREVRENBENFTE

BT RAEYE X RGO E SR
W AR, HER AR S5 R L HE N R . PSDL v T
W fE T PSD2 i TR TR B G ¢ b MR &
H—JOFAT 4l B, B RS 1 Bk ik ROk i AT
REJH@E B . W PAT AL RS 5 ek
B A T R SHIC B AE PSDL b, 55— 4T 40
o 3% 5 i 4y % T AE PSD2 B OB EE, MG
BEAE PSD1 F1 PSD2 |- (% A A5 A7 # K AR I JL AR o7
B RIS BT e R R A . ER
JE LR 25 B DR L T #0717 i iR AR R
i 2 39 2 = 3 Al 5 A Sl AR X iR 25
1.2.1 AE®=E

Bl 2 J& X R G AE T8 7 ] Y — 4E SR AR T
WO R Bk B fE PSDL b, M & o6
=AY R R PSD (925 As bR (B D 5

73 et B

RABH PSDI

B 1 xR aR R E

Fig. 1 Schematic Diagram of laser alignment receiver
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Fig. 2 1D equivalent model of laser alignment system
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Table 2 Measurement deviator of position deviation
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